The fatty acid composition of phosphatidylcholines (lecithins) from the brains of patients with multiple sclerosis is altered from that of normal brain (Baker et al., 1963) . Even in non-plaque areas there was an increase in the saturated and a decrease in the unsaturated fatty acids. When the fatty acid composition of serum total lipid extracts was analysed a similar observation was made, with the major decrease occurring in the linoleate fraction (Baker et al., 1964) . The decrease in linoleate in multiple sclerosis was most marked in the cholesterol linoleate fraction (Baker et a] ., 1965), and was also observed in the lipids of erythrocytes and platelets from patients with this disease (Gul et al., 1970) . These findings led to the reasonable speculation that the decrease in serum linoleate in the active phase of multiple sclerosis may be due to a dietary deficiency or failure to absorb this fatty acid (Thompson, 1966) .
We set out to investigate the possibility that a decreased intake of linoleate was the explanation of the decrease in the serum lipid content of this acid in multiple sclerosis. This study consisted of two quite distinct sections: (a) dietary assessment; (b) re-examination and extension of the observations made by Baker et ul. (1964) on the fatty acid pattern of serum lipid in multiple sclerosis and other diseases. The present report concerns the latter section.
The population studied consisted of 49 patients with multiple sclerosis, 29 patients with neurological diseases, 35 patients with a variety of acute non-neurological illnesses and 49 healthy subjects. Blood samples were taken from subjects in the fasting state, and serum, separated within 2h, was stored at -20°C until processed. Lipids were extracted and hydrolysed and the fatty acid methyl esters were prepared and analysed as described by Baker et al. (1964) .
The results (Table 1) show that the linoleate content of serum lipids is significantly decreased in multiple sclerosis compared with that of healthy controls, confirming the observation made by Baker et al. (1964) . However, unlike the previous workers, we found a highly significant decrease in linoleate in the serum lipid of patients with neurological diseases other than multiple sclerosis. In addition, it has been shown that the most Vol. 1 When one examines the total fatty acid patterns in the different groups studied a marked similarity is found ( Table 2) . As the linoleate content of the serum lipids decreases those of palmitate, palmitoleate and oleate increase and that of stearate decreases, the most marked changes being the increases in oleate and palmitate. This observation resembles that in essential fatty acid deficiency (Wiese, 1971) .
BIOCHEMICAL SOCIETY TRANSACTIONS
The present study establishes that the linoleate content of serum lipids is decreased in a variety of acute illnesses and is not specific for multiple sclerosis or other neurological disease. However, attention is drawn to the similarity of the fatty acid pattern of serum lipids in acute illness to that of essential fatty acid deficiency. This phenomenon bears further investigation to see whether the decrease in linoleate content precedes or is a consequence of the illness, and draws attention to the possibility that requirements or metabolism of essential fatty acids may be altered significantly by a large variety of acute jllnesses. Ca2+ ions are essential for the mechanism of excitation-contraction coupling. The spread of depolarization from the outer plasma membrane ultimately activates Ca2+ from compartmentalized stores located primarily in the membranes of the sarcoplasmic reticulum (Winegrad, 1965) .
Cyclic AMP stimulates Ca2+ transport across cardiac sarcoplasmic-reticulum membranes, and therefore is related in terms of energy to the carrier mechanism in the membrane. Fig. 1 demonstrates that Ca2+ uptake is directly related to the concentration of cyclic AMP associated with cardiac microsomal vesicles. Ca2+ transport across the membrane is stimulated by noradrenaline, and is depressed below control values by the specific cardioactive p-blocking drugs propranolol and practolol. Theophylline, which inhibits phosphodiesterase, is known to cause accumulation of cyclic AMP. The rate of Ca2+ uptake is initially low, probably because of permeability properties of the membrane, but increases rapidly to a level of stimulation significantly above thecontrol value.
Ouabain marginally stimulates Ca2+ uptake, significant at the P = 0.05 level. Cyclic AMP is not as effective as noradrenaline, but it demonstrates that there is a direct membrane effect in Ca2+ transport, in addition to stimulation of adenylate cyclase. The degree of stimulation or blockade iri vitro is correlated in terms of the order of drug responses to the mechanisms in vivo, by which the heart rate is slowed down, the cardiac output is diminished and the incidence of arrhythmias is decreased (Nayler, 1967) . Adenylate cyclase activity increases the concentration of cyclic AMP associated with the membrane, but cyclic AMP may also exert a direct effect, and phosphodiesterase utilizes the high energy [59kJ/mol (14kcal/mol) (Greengard et af., 1969)] from the breakdown of cyclic AMP to AMP. As a labile intermediary between two enzyme systems cyclic AMP is therefore in a position to provide a source of energy for the mobilization of Ca2+ and for the trigger mechanism in the control of myocardial contractility by feedback to myocardial metabolism.
It has been reported (Gillibrand & Miall, 1972) that in the same preparations of cardiac sarcoplasmic-reticulum membranes, stimulated maximally with respect to adenylate cyclase activity and Ca2+ uptake, there is a proportionality between the two rates. The number of Ca2+ ions transported across the membrane is proportional to the amount of cyclic AMP produced, depending on the hormonal conditions. Sarcoplasmicreticulum membranes have a significantly higher activity per mg of protein than do mitochondria from the same heart (Gillibrand, 1970) .
In considering the excitation-contraction coupling mechanism in relation to the 1-band, Szent-Gyorgyi & Prior (1966) have proposed that for a short period of time the actin fibre exists locally as G-actin. Fluorescence-depolari7ation properties of actin suggest that the fibre beliuves rotationally iis though it were composed of dimerc
